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Daniel R. Dolk Naval Postgraduate School 054 1 p@vm 1 . cc. nps.navy .mil This minitrack focuses on the interdependency between the technologies which have evolved in support of mathematical modeling and those which are used as the mainstay of information systems development. What we have discovered over fifteen years of research in model management is that there are a lot more similarities than differences in these respective areas. Conceptual modeling, in particular, is an activity which is integral to both activities and we find, for example, that structured model representations of mathematical models are not all that different from entity-relationship models of application environments. Similarly, process models which now seem to dominate the IS application landscape in this era of reengineering are actually a simplified form of a discrete event simulation model. Other examples could be proffered as well but sufice it to say that modeling is a universal activity whether it be in the service of database design, software engineering, or operations research.
This year, we have three excellent papers which in one way or another are directed at the design and generation of decision support systems based upon mathematical models. Basu and Bianning continue to expand upon their original work involving metagraphs as a vehicle for conceptualizing models, data, and rules. In previous papers, the authors have introduced and explained this new graph-theoretic construct in an attempt to "develop a mathematical foundation for decision processes and decision support based on graph theoq". Their paper in this minitrack focuses upon the advantages of a metagraph-based DSS analysis workbench which can serve as a "front end" to existing DSS for database design and model analysis.
Bhargava and Downs are working similar territory in their paper but their approach is from a DSS generator perspective. Their paper discusses a generalized procedure for extending representations in an executable modeling language (EML) such as GAMS to incorporate more features that are typically associated with decision support systems. They show how to derive from a GAMS representation an underlying data model and primitive user interface that gives the user more flexibility in representing and manipulating model inputs and outputs, greater data integrity control, and improved interpretation and views of model outputs.
Coullard and Fourer attack the difficult problem of how to design an EML which is sufficiently flexible to capture the many facets of combinatorial optimization (CO). The problem is intensified because of the stronger coupling in CO between model representations and solvers than in the typical case of linear programming. The authors synthesize from three alternative representations popularly applied to CO models: algebraic modeling languages, constraint programming languages, and netforms, to suggest desirable properties for a general purpose EML for CO.
